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Pathogenesis of Epilepsy in Childhood

Hirokazu OGUNI
Department of Pediatrics (Director: Prof. Yukio FUKUYAMA)
Tokyo Women’s Medical College

We examined the cause of 1442 epileptic patients at the age of onset less than 15 years old
who had been treated in our pediatric department to clarify the specificity of the etiology of
childhood epilepsy. The subjects were classified into 12 groups according to the modified Interna-
tional Classification of Epilepsies, and then analyzed indivisually using rather strict criteria as to
pre-, peri-, and postnatal causes and the genetic factors. Twelve groups of epilepsies and their
frequency of the presumptive etiology were as followed.

(1) Epilepsy with awakening grand mal (105 cases) (prenatal abnormalities 3.8%, perinatal
abnormalities 3.4%, postnatal abnormalities 09§, positive family history of febrile convulsion or
epilepsy 37.195), (2) Absence epilepsy (55 cases) (9.19%, 5.4%, 0%, 34.5%), (3) Juvenile myoclonic
epilepsy (9 cases) (0%, 09, 09, 44.4%) (4) West syndrome (182 cases) (29.195, 31.3%, 5.5%, 4.4%),
(5) Lennox syndrome (82 cases) (17.196, 18.3%, 18.3%, 8.5%), (6) Borderlands of Lennox syn-
drome (69 cases) (11.6%, 17.495, 4.3%, 24.6%), (7) Myoclonic epilepsy in infancy (33 cases) (7.9%,
7.9%, 2.6%, 26.3%), (8) Other types of secondary generalized epilepsy (36 cases) (41.7%, 19.49%,
8.3%, 19.4%), (9) Benign epilepsy of children with centro-temporal spike (BECCT) (177 cases)
(2.3%, 3.4%, 1.1%, 29.9%), (10) Benign partial epilepsy (180 cases) (3.99%, 8.9%, 1.7%, 27.8%),
(11) Partial epilepsy (182 cases) (8.7%, 5.49%, 6.5%, 24.4%), (12) Organic partial epilepsy (327
cases) (22.99%, 25.49%, 11.39%, 13.8%). (10), (11) and (12) were defined by our own criteria,
according to the prognosis of the patients.

Presumptive etiology of 1442 patients were prenatal origin 13.79% (197 cases), perinatal origin
14.6% (211 cases) and postnatal origin 6.09 (86 cases). The genetic factors contributed 21.19% (304
cases) of 1442 cases but 49 of them had also pre-, peri-, and postnatal abnormalities.

We compared the presumptive acquired and genetic factors of each 12 groups of epilepsies.
From the least acquired factors, there exist (3), (1), (9), (2), (10), (7), (11), (6), (5), (12), (4) and (8) in
order.

On the contrary, concerning the genetic factors, gradual decrease of frequency from (3) to (8)
in the same order as those of the acquired etiological factors, which means that both genetic
factors and acquired factor cause various expression of epileptic condition. We find that our
result have much in common with the multifactorial concept of generalized corticoreticular
epilepsy proposed by Gloor so that the specificity of the etiology in the childhood epilepsy caused
by not only the acquired abnormalities but also genetic factors.
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seizures due to insufficient information.
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Table 1 Our new classification of the Partial
Epilepsies according to the prognosis of the
seizures and mentality (excluding the patients
with BECCT)

(1) Benign partial epilepsy (180 cases)
1Q>80 at last examination
No neurological nor psychiatric symptoms
Seizures were easily controlled within lyear after
visiting our hospital

(2) Partial epilepsy (184 cases)
The same clinical features as (1) except for the
seizures persisting for more than lyear

(3) Organic partial epilesy (327 cases)
IQ <80 at last examination or positive neurological
or psychiatrical symtoms or the abnormal findings
on the CT scan
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Table 2 Prenatal, perinatal and postnatal abnormalities of the 16 types of epilepsies

53

girx)r?lsnegfo%pciézgzies 1(1)5 525 S l§2 852 669 3”;3 ??6 3%9 ég 11418 11520 11737 115210 11854 31267

Cerebral anomalies 0.0 /00 {00(55]24]29|00100]|24]91|20]|1.3]|007]0.6]2.2]4.0
Intrauterine abnormalities 3.8191/0.0|88]|11.02.9|53|56]35|55!81]60]23]|3.3]3.8]|11.0

- Neurocutaneoussyndfome 0.0 0.0(00(11.5|24|43[00]00]27|18]14}07]0.0]00]|11]|34
§ Chromosomal abnormalities 0.0 | 0.0 | 0.0 ]0.55 |00} 0.0]00/00]|00]00]114]0.7]00]00]0.0]06.9
& Neurodegenerative diseases 0.0 | 0.0{00]0.01(00]|0.0|0.01(3.6{00]1.8]0.0]|0.07j0.00.01]0.5]1]D0.0
Other abnormalities 0.0 000027 |1.2|14|261|2803]0.0]47]00]0.0])0.0]0.0]3.7
Asphyxia 1.0 1 3.6/0.0|11.0 | 8.5|11.6 | 5.3 | 5.6 | 5.0 | 7.3 (10.8 (11.3 | 2.8 | 5.6 | 4.3 |12.8
Severe jaundice 0.0 18(00|27]1.2)00|00]00}{06]001]001]13]|06]|00]|0.0]15
Neonatal convulsion 0.0 /0.0]|00/82,37|14/00|56)12|00]47}{2.0)00]06]|0.0]28

~ | Abnormal delivery 0.0 00700} 11]|00|14/00]00]09]00][00]13]00]|11]0.0]1.0
.g Cerebrovascular disorders 0.0 00]00|38]1.2|14}10.0(28|03]36]|141]07]|00|06)|00]|1.5
s C.N.S. infection 0.010.0]|00]2121,00]00)00]|28]|06]0.0;1. 0.7 0.0 1.1]00]1.5
Premature delivery 0.0 0010033371426} 28|15|36]|27]|20,0.0/]0.07311]f4.3
Other abnormalities 0.0 |0.0}0.0/000000]|00]007]0.01]0.07001]0.0]0.0]/0.0}0.0]0.0
C.N.S. infection 000000222400/ 00]28)53|18]34]20]0.0]06]|33]6.1
Acute encephalopathy 0.0 001001]1.1|49]00|00!00|09|18]07]|07]0.0]00]|1.6]1.0

S | Subdural hematoma 0.0 [00}006(06]37(00[00}28]00{00]00107]|00]|0.01}0.0]0F0.7
% Cerebrovascular disorders 0.0/00(00|06]|1.2|14|00(00|0636]14|13]00)00]|1.1] 18
B Acute infantile hemiplegia 0.0 100]00;00|49(060]060{00]|03]|1.8/|00]|0.07001]00)0.0]20.6
Head traume 0.0 (001006 (00}00{1.4(007(08¢({06.3{0.061{07(06.0(06 0.6} 0.0(0¢0.3
Other abnormalities 0.0 16000011 {1.2|1.4|26|83,09,00;14;00/f061]06]|54]0.9

C.N.S.=Central Nervous System

Types of Epilepsies

1: Awakening grand mal, 2 ; Absence epilepsy, 3, Juvenile myoclonic epilepsy, 4 ; West syndrome, 5 ; Lennox
syndrome, 6 ; Borderlands of Lennox syndrome, 7 ; Myoclonic epilepsy in infancy, 8 ; Other types of secondary general-
ized epilepsy, 9 . Epilepsy with complex partial seizures, 10 ; Epilepsy with simple partial seizures, 11 ; Epilepsy with
undetermined partial seizures, 12 ; Epilepsy with secondarily generalized seizures, 13 ; Benign epilepsy of children with
centro-temporal spike, 14 ; Benign partial epilepsy, 15 ; Partial epilepsy, 16 ; Organic partial epilepsy

Table 3 Positive family histories of the epilepsy and febrile convulsion in the 16 types of epilepsies

Type of Epilepsi

YR OL EDUEDSIES| 4 4 o 1 3 | 4 | 5 | 6 slo |||zl
Febrile convulsions 19.0| 7.3/18.2{1.1|6.1(14.5(13.2| 8.3[13.9] 9.1]10.8]14.7[16.917.8(16.3] 8.6
Epilepsy 17.1025.4]11.1| 2.7 | 1.2 | 8.7(13.2] 8.3| 7.1| 3.6 4.1] 9.3|12.4[10.0] 7.1] 4.9
Undetermined convulsion | 1.0| 1.8/15.1]0.6 [ 1.2 | 1.4] 0.0| 2.8] 0.5| 1.8] 0.0] 0.7| 0.6] 0.0] 1.0} 0.3

Total 37.1134.5(44.4] 4.4 8.5 |24.6]26.4]19.4]21.5(14.5(14.9(24.7|20.9]27 8[24.413.8

Undetermined seizures=Undetermined whether epilepsy or febrile convdlsion due to insufficient information.

F.C.=Febrile Convulsion

Numbers for various types of the epilepsies were the same as those in the Table 1.
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iz,

2) BRLEITANA (typed, 5, 6, 7, 8 *
NENERICHAER, ALY, BREORENE
Bbhhien, BRILIhD 5 TAPARELEEDE
&L DRNCEEOBEENRD b Ok R E
IEBRE, MEMES, SUIRAREOEHTH
b, type6, T4, typed, 5, SKILRAHEEEN
Digh 512 (x3<0.05). L LEDMOBERTY
Table 2 @ X 52 type 6, type 713, EEHHEEL,
—BECEECH DB, REBCHE LT, #c
Lennox IEMEFE R LR, L RHRED s 427 =
= —TANADREENRMD 3BT, TAMA,
BMEZEORERENE & &L, 24T1124.6%
£26. 4% b 7n 5T 5B,

3) WG TAMA

¥3 BECCT B\ - F6EB B D 4 B (type 9,
10, 11, 12) THRFE LK, 04 TAMAR L
AREOHE L O, BEOBENZD IO
W, REEDOHZTH -7-(x2<0.05), fhoERT
FEBREEE, #@obhihot (x2>0.05),
TAhh, BEREOFRERBBERTL, 4TA
Dy AT & FRIEE O A EORICAE B /2 BEI2
niehote (x2>0.05).,

4) RicA4MBE osEE%E (Table 1) (type

Table 4 Pre-, peri- and postnatal abnormalities
and the positive family histories of epilepsy and
febrile convulsion in 1442 patients with epilep-

sies

1. Prenatal (197 cases, 13.7%)

1. Cerebral anomalies (32 cases) Number of cases
( 1 Porencephalus 6

( 2) Agenesis of corpus callosum

( 3) Microcephalus

( 4) Hydranencephalus

('5) Arachnoid cyst

( 6) Arteriovenous malformations

( 7) Moyamoya disease

( 8 Hydrocephalus

( 9) Megalencephalus

(10> Nonspecific cerebral dysgenesis

L R R TR R N S T

2. Intrauterine abnormalities (93 cases)

(11) First pregnancy > 35y 3
(12) Small for date baby(SFD) 69
(13) Threatened abortion 15
(14> Intrauterine infection 5

(15) Other intrauterine abnormalities
3. Neurocutaneous syndrome (39 cases)

(16> Tuberous sclerosis 28

(17) Sturge-Weber syndrome

(18) Von Recklinghausen disease

(19) Unknown neurocutaneous syndrome

)

4, Chromosomal abnormalities

5. Degenerative diseases (12 cases)
(20) Multiple sclerosis
(21) Neuronal ceroid lipofuscinosis
(22) Metachromatic leucodystrophy
(23) Progressive myoclonus epilepsy
(24) Other degenerative disease

6. Other abnormalities (21 cases)
(25) Multiple anomalies 11

W e W

(26> Multiple anomaly syndrome 2
(27) Cerebral gigantism 2
(28) Congenital hypoparathyroidism 2
(29) Congenital muscular dystrophy 2
(30> Rett syndrome 2
2. Perinatal (211 cases, 14.6%)
(31) Asphyxia only 80
(32) Asphyxia with convulsion 26
(33) Severe jaundice 13
(34) Neonatal convulsion 31
(35) Abnormal delivery 8
(36) Intracranial bleeding 13
(37) Cerebral infarction 2
(38) CNS infection 8
(39) Premature delivery 30
3. Postnatal (86 cases, 6.0%)
(40) Acute encephalitis 21
(41) Acute meningitis 13
(42) Acute encephalopathy 9
(43) Reye syndrome 3

(44) Cerebrovascular disorder 11

(45) Subdural hematoma

(46) Acute infantile hemiplegia

(47) Head trauma

(48> Brain tumor

(49> Accidental anoxia

(50) Others
4. Unknown (948 cases, 65.7%)
Positive family history of febrile convulsion and epilepsy
(304 cases, 21.1%)

( 1) Positive F.H. of epilepsy 122

( 2) Positive F.H. of febrile convulsions 171

(3 Positive F.H. of undetermined seizures 11

[ R L AN = BN

13, 14, 15, 16) T, O TAPAZERT L
LA, ThrhoEE € BECCT, benign par-
tial epilepsy, partial epilepsy, organic partial
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7 7o 53, benign partial epilepsy Tii BECCT
L BIEEETH - 7= (Table 3),

3. &EFORRN DT (Table 4)

14424070, 4941 (34.3%) =B\ TRATE 2D
WHEFRREEZONDBERLD D, TOWNFUL,
HAERTI9741 (13.7%), BAE#I21141 (14.6%),
HAH#B6HI(6.0%)TH » 7o, fllo94841(65.7%)
BIREREEE L B,

REFHROFERE X, 3PS TEUAOME
FBET 5 CAMA, BYEREDFEEL, 3040
(21.1%) TBMTH o7, FORTADAILI2L
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